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CONVERSION FACTORS

Multiply iach=-bound unit By To obtain metric units
foot (ft) 0.3048 meter (m) 3
gallon (gal) 0.00379 cubic meter (m”)
picocurie (pCi) 0.037 becquerel (Bq)

Sea_level: In this reportc '"sea level” refers to the National Geodetic
Vertical Datum of 1929 (NGVD of 1929)--a geodetic datum derived from a general
adjustment of the first-order level nets of both the United States and Canada,
formerly called Sea Level Datum of 1929.

Site-numbering systems: The U.S. Geological Survey assigns each site in
this report a local Tennessee well number and a station identification number.
The local well number is used as a concise label for a site. The station identi-
fication number is used as an identifier for site data stored in the national
computer data base of the U.S. Geological Survey.

The local well number in Tennessee consists of three parts: (1) an abbrevi-
ation of the name of the county in which the well is located; (2) a letter desig-
nating the 7 1/2-minute topographic quadrangle on which the well is plotted; and
(3) a number generally indicating the numerical order in which the well was
inventoried. The symbol Hi:G-023, for example, indicates that the well is
located in Hickman County on the "G" quadrangle and is identified as well 23 in
the numerical sequence. Quadrangles are lettered from left to right, beginning
in the southwest cormer of the county.

The station identification number is a unique number for each site based on
a latitude and longitude grid system. The number consists of 15 digits. The
first 6 digits denotes the degrees, minutes, and seconds of latitude, the next
7 digits denote degrees, minutes, and seconds of longitude, and the last 2
digits (assigned sequentially) identify the wells within a l-second grid.

Use of trade or product names in this report is for identification purposes
only, and does not constitute endorsement by the U.S. Geological survey.
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WATER—QUALITY, WELL-CONSTRUCTION, AND GROUND-WATER LEVEL DATA
FOR AN INVESTIGATION OF RADIONUCLIDES IN GROUND WATER,
HICXMAN AND MAURY COUNTIES, TENNESSEE

by Gregg E. Hileman
ABSTRACT

Water-quality, well-construction, and ground-water level data were collected
for an investigation of radionuclides in ground water in Maury and Hickman
Counties, Tennessee. Seventeen wells and 3 springs were sampled in Hickman
County, and 20 wells were sampled in Maury County. Data are presented in tables.
Maps of each county show the location of the data-collection sites. Samples from
each site were analyzed for radionuclides, common and trace inorganic ions,
indicators of redox conditions, selected nutrients, total organic carbon, and
selected physical characteristics. Well-construction data were obtained to help
determine the source of the water. Where possible, ground-water level measure-
ments were made for each well sampled. Samples were collected from May 1989
through mid-August 1989,

INTRODUCTION

Radionuclides, including uranium, radium, and radon, occur in ground water
associated with geologic formations such as black shales and phosphatic lime-~
stones. In Middle Tennessee, little is known of the distribution and concen-
trations of naturally-occurring radionuclides in water associated with these
lithologies. During spring and summer of 1989, the U.S. Geological Survey (USGS)
conducted a study, in cooperation with the Tennessee Department of Health and
Exvizonmenz, Divisica of Ground Watar Protectiom, and the U.S. Environmental
Protaction Agency, Ground-Water Procaction Branch, to determine the concentra-
tions and distribution of radionuclides in ground water and the geochemical
environment in which they occur. Hickman and Maury Counties, in Middle Tennes-
see were selected as representative of areas that contain black shale or phos-
phatic limestone. Seventeen wells and 3 springs were sampled in Hickman County
(fig. 1), and 20 wells were sampled in Maury County (fig. 2).

Purpose and Scope

This report presents data collected during the course of the investigation
in Hickman and Maury Counties. Included are analyses of water samples for major
ions, trace metals, total organic carbon, uranium-234, uranium-238, radium—226,
radium-228, radon-222, lead-210, polonium-210, gross alpha and gross beta activ—
ity, and physical characteristics. Well-construction data and water-level mea-
surements are also included of wells for which this information was obtainable.
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METHODS OF DATA COLLECTION

Hydrologic data were collected at domestic—supply wells and springs using
procedures established and documented by the USGS. Field measurements of dis-
solved oxygen, total iron, ferrous iron, and hydrogen sulfide were made using
commercially available methodology. Ground-water sampling protocol adherad to
the procedures identified by Claassen (1982). The wells were purged using
existing pumps (table 1). Prior to sample collection, wells were pumped for at
least 45 minutes at a rate of approximately 2 to 30 gallons per minute in order
to obtain a sample representative of water from the aquifer. During pumring,
temperature and specific conductivity were monitored. Samples were collected
after values for these monitored parameters stabilized for at least 30 minutes,
and generally were collected after 3 volumes of casing water were evacuated. The
yield from one well (fig. 1, number 2) was too low to allow optimum purging.
Samples from this well were collected after slightly more than one casing volume
of water was evacuated as the water level reached the pump intake. Springs were
sampled from perforated collector pipes inserted into the aquifer or from domes-
tic supply lines tapped into small stilling wells.

Samples were prepared using established procedures whenever possible (Pritt
and Jones, 1989). Water temperature, specific conductance, pH, and alkalinity
were measured in accordance with the methods of Wood (1976) and Fishman and
Friedman (1989). Field meters were calibrated on site, and generally at the same
temperature as the water sample. Samples for dissolved analyses were filtered
using an acetate membrane filter with a mean pcre size of 0.45 micron.

Commercial colorimetry metheds were used in the field to determine concen-
trations of dissolved oxygen, hydrogen sulfide, total iron, and ferrous irom.
Dissolved oxygen was analyzed using indigo carmine methodology, by which the
color of self-filling CHEMETRICS ampoules were compared to color standards. If
the dissolved oxygen concentration was less than 4 milligrams per liter, the con-
centraticns of hydrogen sulfide and irom in 25 milliliter samples were deter-
mined using a HACH spectrophotometer. If the dissolved oxygen concentration was
4 milligrams per liter or greater, hydrogen sulfide and iron concentrations were
not measured. Hydrogen sulfide concentrations were determined using methylene
blue methodology; iron concentrations using phenathroline reagents.

Radon activity was determined using a Lucas cell technique (Reimer, G.M.,
U.S. Geological Survey, written commun., 1989). Water samples were drawn into
evacuated samplers which stripped the water of radon gas and diverted it into
calibrated Lucas cells., Radon-222 concentrations were measured by alpha
spectrometry using commercially available equipment (Lee and Hollyday, 1987).
Counting events were repeated and were of sufficient duration to achieve an
analytical error of less than 3 percent for all samples. Two samples were
collected at each site (table 2). At most sites, the first sample was collected
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after discharging approximately one casing volume of water; the second sample was
usually collected after three casing volumes had been evacuated.

Three laboratories conducted the non—-field analyses. The USGS National
Water Quality Laboratory in Arvada, Colorado, conducted most of the laboratory
analyses and used analytical procedures described by Pritt and Jones (1989).
Analytical reruns were conducted for questionable values. The USGS National
Research Program Laboratory in Reston, Virginia analyzed water samples for the
radioisotopes: uranium-234, uranium=-238, radium-226, and radium-228. Uranium
analyses by alpha spectrometry techniques followed precipitation-extraction pro-
cedures (Kraemer, 1981). Radium—226 was determined by radon emanation techniques
(Shink and others, 1970). Radium-228 was determined by gamma spectrometry to
establish radium-228 to radium-226 ratios from large volume samples (Michel and
others, 1981) and multiplying that ratio by the radium=-226 value found by emana-
ticn. The U.S. Environmental Protection Agency Eastern Environmental Radiation
Facility in Montgomery, Alabama analyzed water samples for lead-210 and polonium-
210 using established methodologies of that laboratory (U.S. Environmental Pro-
tection Agency, 1984).

DATA PRESENTATION

Data collected for this study are presented in two tables and the sites
sampled are shown on two maps. Site numbers and physical characteristics of the
sites including well-construction and water-level data are presented in table 1.
Water~quality data including radioisotope data are presented in table 2. The
study area and site locations are shown in figures 1 (Hickman County) and 2
(Maury County).

All analytical results are stored in the USGS National Water Information

System data base. The data are also stored in the STORET national data base
maintained by the U.S. Environmental Protection Agency.
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